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TRIKKALA 
for wet areas 
C. M . Francis, Senior Research 
Officer, Plant Research Division. 
Trikkala is a new low oestrogen 
subterranean clover cultivar which 
has been released to seed producers 
this year. It should be available in 
quantity to farmers in 1977 and is 
recommended as an alternative to 
Yarloop for winter-wet situations. 
Like Yarloop, Trikkala belongs 
to the group of subterranean clovers 
categorised as Trijolium yannini-
cum, subterranean clovers adapted 
to waterlogged soils, almost hairless 
and with large, white seeds. 
Oestrogen content 
Yarloop is the subterranean clover 
cultivar normally grown in winter-
waterlogged soils in Western Aus-
tralia, but it is associated with low 
lambing percentages because of its 
oestrogenic effects. The oestro-
genicity is caused by Yarloop's con-
tent of the isoflavone formononetin 
which frequently reaches levels of 
2.0 per cent of the plant's dry 
weight. Cold winter temperatures, 
waterlogging and low phosphate 
can raise the formononetin level 
even further. 
Besides waterlogged situations, 
Yarloop has been widely used on 
better-drained soils in the Esper-
ance area. It is also often included 
in high rainfall area pasture mix-
tures where its erect growth habit 
and strong winter growth is con-
sidered an advantage for beef and 
dairy properties. 
Lambing percentages on Yar-
loop-based pastures, experimentally 
and on farms, have been reduced 
to as little as 20 per cent. Wethers 
are also affected, with deaths, poor 
performance and loss of production 
frequently associated with bulbo 
urethral enlargement. 
Trikkala has been selected for 
low formononetin levels and has 
only one tenth as much formonone-
tin as Yarloop, or about the same 
as Seaton Park. Seaton Park has 
not been known to cause difficul-
ties for breeding ewes. 
Oversowing with Seaton Park is 
done to reduce Yarloop dominance 
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in well-drained situations but is 
ineffective in truly 'wet' situations. 
It is for such winter-waterlogged 
conditions that Trikkala has been 
developed and is being released. 
Pedigree 
Only five members of the yannini-
cum sub-species were known before 
1965 and all were high in for-
mononetin. The CSIRO then or-
ganised a collection tour to the 
centre of origin of the species in 
northern Greece and seed was ob-
tained by Dr. J. S. Katznelson of 
the Volcani Institute, Israel. 
Thirty seed lines were then 
evaluated by Dr. F. Morley at Can-
berra, and Drs. C. M. Francis and 
J. S. Gladstones at the University 
of Western Australia. Eight were 
low enough in formononetin to be 
included in initial evaluation trials. 
One of the eight was so success-
ful that it was registered as cv. 
Larissa but was unfortunately too 
late maturing (three to five days 
later than Mt Barker) to be of 
widespread value in Western Aus-
tralia. However, together with 
several other Greek selections it 
was included in a crossing pro-
gramme using Neuchatel (an early 
flowering Yarloop mutant) as a 
source of earliness. Trikkala is a 
result of this programme as shown 
in the diagram. 
Appearance 
Trikkala has derived a distinctive 
leaf mark from its Larissa parent 
and is readily distinguishable from 
Yarloop. The leaflet is a darker 
green than Yarloop with a distinct 
pale green central crescent with 
well developed white arms at the 
edges of the crescent. In winter 
the leaves may have a distinct 
reddish flush which may vary some-
what between plants. 
The growth habit of young Trik-
kala seedlings is less erect than for 
Yarloop, making the early sward 
not as tall as with Yarloop. By 
spring, however, Trikkala, like Yar-
loop, is tall-growing, with typically 
long petioles. 
The new cultivar has large white 
seeds slightly smaller than those 
of Yarloop—90 000/kg compared 
with 70 000 to 80 000/kg. 
Production and 
clover scorch resistance 
Although Trikkala is susceptible to 
Kabatiella (clover scorch) there is Table 1, from a trial at Denmark, 
strong evidence from W.A. and support this conclusion. 
South Australia that it is consider- At least in small plot trials, Trik-
ably less susceptible than Yarloop kala has performed better than 
and Woogenellup. The figures in Yarloop in the presence of Kaba-
Table I .—Herbage and seed production of Yar loop and Tr ikka la when exposed 
to clover scorch. 







Winter Spring* | W in te r Spring* 
3 013 1 590 340 Ni l 







* To October 30 ; final measurements not made in some years because of heavy grazing. 
Table 2.—Comparison of Yarloop and Tr ikka la in the absence of clover scorch 
Seed yield 
kg/ha 
* Means of three trials. 
Parentage of cv. Trikkala 
LARISSA X NEUCHATEL —^TRIKKALA 
150 days 86 days 117 days 










T r i k k a l o 
May June Ju ly Aug Sept Oct Nov 
Months sampled 
Formononetin content of cv. Yarloop and cv. Trikkala in pasture swards at Mt . 
Barker, Western Australia 
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tiella. Where there is no Kabatiella, 
yields of the two cultivars are likely 
to be similar, as suggested by re-
sults from mowing trials at Mt 
Barker and Denmark (table 2) . 
Trikkala typically flowers a few 
days later than Yarloop but appears 
to have a slower development and 
to 'stay green' for 10 to 14 days 
longer than Yarloop. This may 
be an advantage for hay produc-
tion, particularly in Kabatiella-
'free' areas. 
In South Australia Trikkala has 
tended to be somewhat slower 
growing than Yarloop during its 
establishment year but to be more 
aggressive than Yarloop in the 
second and subsequent years. There 
is no paddock evidence to support 
this for W.A. but results from trial 
work suggest that a similar ten-
dency will apply here. 
Recommendations 
Trikkala should be valuable in all 
medium to high rainfall areas sub-
ject to winter waterlogging, especi-
ally where clover scorch is not yet 
severe. It is expected that it will 
replace Yarloop for most new land 
sowings, particularly where sheep 
and lamb production form an im-
portant part of the farm system. 
In Kabatiella-pronz areas of new 
land on wet country it is preferable 
to plant Trikkala instead of Yar-
loop, if only because of its low 
oestrogenicity. Its further potential 
will depend on the extent to which 
it can be used to replace Yarloop 
in existing pastures, especially if 
its apparent advantage in Kaba-
tiella tolerance holds good in the 
field. 
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NUNGARIN 
A new early-maturing subter-
ranean clover cultivar, Nungarin, 
has been recommended for regis-
tration by the Western Australian 
Herbage Plant Liaison Committee. 
Nungarin was developed in a 
breeding programme conducted 
jointly by the University Institute 
of Agricuture and the Department 
of Agriculture. It is now under-
going seed increase and limited 
quantities of seed should be released 
to farmers early in 1977. 
The new cultivar was selected on 
the basis of maturity, seed dorm-
ancy (hardseededness), isoflavone 
content, burr burial characteristics 
and seed yield. It resulted from a 
cross between the two early flower-
ing varieties Daglish and Northam 
A2. 
The original cross was made in 
1964 and the selection process has 
been carried out since then by Drs 
C. M. Francis, J. S. Gladstones and 
B. J. Quinlivan. 
Nungarin contains low levels of 
the oestrogenic isoflavone formon-
onetin (0.06 to 0.12 per cent of 
dry weight) and was developed and 
evaluated specifically for areas of 
annual rainfall between 250 and 
300 mm. Over the last five seas-
sons in the eastern and north-
eastern wheatbelt it has flowered an 
Northam A also 
Another early maturing, low 
oestrogen subterranean clover to be 
released, probably early in. 1977, is 
Northam A, a natural selection 
which has been under test for many 
years in Western Australia. 
Northam A has performed well 
in many experiments. It is a few 
days earlier maturing than Dwal-
ganup but not as early as Nungarin. 
It has a good level of hardseeded-
— Earliest sub-clover 
cultivar 
average of 13 days earlier than 
Geraldton and four days earlier 
than Northam A. 
Nungarin's hard seed content, 
measured by standard laboratory 
techniques, has been twice that of 
Geraldton. At the end of summer 
it has averaged 42 per cent hard 
seed as against Geraldton's 20 per 
cent. 
Its seed yield has averaged 315 
kg per hectare, which is 70 per 
cent better than that of Geraldton 
and 94 per cent better than Northam 
A. 
In the areas where Nungarin will 
be grown the main purpose of 
growing a legume is to improve soil 
fertility for the following crops, 
rather than to provide a large bulk 
of feed for livestock. For this rea-
son herbage yield was not con-
sidered especially important during 
the selection programme. However, 
Nungarin's herbage production has 
at least equalled that of Geraldton 
in pasture sward conditions. 
D r y m a t t e r product ion, Mer -
red in—kg/ ha 
1973 1974 
Geraldton I 141 I 664 
Northam A I 631 2 106 
Nungarin I 502 I 870 
for release soon 
ness and persists well in suitable 
districts. 
It has a low isoflavone (formono-
netin) content and is safe for breed-
ing sheep. 
Northam A is an erect-growing, 
somewhat "showy" variety which 
is expected to become popular in 
districts where the high isoflavone 
Dwalganup remains the preferred 
cultivar. 
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